Presenilin-1 mutations alter K+ currents in the human neuroblastoma cell line, SH-SY5Y.
Mutations in presenilin 1 (PS1) are the major cause of autosomal dominant Alzheimer's disease. We have measured the voltage-gated K+ current in the human neuroblastoma cell line SH-SY5Y using whole-cell patch-clamp. When cells were stably transfected to over-express PS1, no change in K+ current was observed. However, over-expression of a deletion mutation (deltaE9) in PS1 led to a decreased K+ current. These changes were channel specific since no change in the Na+ current could be observed in the same cells. Confocal microscopy revealed that the K(V)3.1 K+ channel subunit had a diminished plasma membrane distribution when the deltaE9 over-expressing cells were compared to control cells. Intracellular retention of Kv3.1 is consistent with the notion that PS1 can modulate the activity and trafficking of ion channels in central neurones and implicates a compromise in electrical signalling as an underlying factor in the pathogenesis of familial Alzheimer's disease.